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ROY  O.  HARNISS,  range  scientist  for  the  Intermoun- 
tain  Station,  located  at  Forestry  Sciences  Labora- 
tory, Logan,  Utah,  has  conducted  range  research  on 
sagebrush  rangelands  since  1965.  He  has  a  B.S. 
degree  from  Washington  State  University,  Pullman, 
and  an  M.S.  degree  from  Utah  State  University, 
Logan. 

STEPHEN  J.  HARVEY  is  currently  finishing  his  M.S. 
in  plant  ecology  (Artemisia  reproductive  biology)  at 
Montana  State  University,  Bozeman.  He  holds  a  B.S. 
in  biological  science  and  a  B.S.  in  environmental 
science  from  the  University  of  Utah. 

ROBERT  B.  MURRAY  is  a  range  scientist  for  the 
Science  and  Education  Administration,  Agricultural 
Research  at  the  U.S.  Sheep  Experiment  Station  in 
Dubois,  Idaho.  He  has  a  B.S.  degree  in  range  man- 
agement and  forestry  (1954)  and  an  M.S.  degree  in 
range  management  and  forestry  (1961),  both  from 
the  University  of  M o n t a n a,^oz4 ma^  He  received  his 
Ph.D.  in  plant  ecology  from  Washington  State  Uni- 
versity, Pullman,  in  1 975.  He  conducted  research  on 
cheatgrass  ranges  and  pinyon-juniper  woodlands  for 
the  Intermountain  Station  prior  to  his  appointment  to 
his  present  position. 


This  unannotated  bibliography  of  sagebrush  (pri- 
marily in  the  Tridentatae  section  of  Artemisia)  covers  the 
period  from  the  late  1 800's  to  1 980.  It  deals  with  plant 
ecology  and  management  aspects  of  grazing,  control, 
revegetation,  wildlife,  and  watershed.  The  sagebrush 
species  from  the  section  Tridentatae  covered  in  the 
index  are  A  arbuscula,  A.  bigelovii,  A.  carta,  A.  longiloba, 
A.  nova,  A.  pygmaea,  A.  rigida,  A.  spinescens,  A.  triden- 
tata,  and  A.  tripartita.  The  subspecies  of  A.  tridentata— 
A.  t.  tridentata,  A.  t.  wyomingensis,  and  A.  t.  vaseyana— 
are  separated  where  known.  Other  species  included  are 
A.  f  rigida,  A.  cam  pest  ris,  A.  fili  folia,  A.  ludoviciana,  A. 
dracunculoides,  and  A.  longifolia. 

This  bibliography  is  also  available  on  a  computer 
database  and  can  be  searched  by  selected  key  or  title 
words  through  WESTFORNET,  an  information  service 
operated  by  the  Forest  Service. 
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INTRODUCTION 

Sagebrush  is  an  important  shrub  in  western  North 
America.  Shrubby  Artemisia  species  are  associated 
with  over  200  million  acres  in  the  western  United  States 
alone.  Management  and  research  decisions  often  re- 
quire a  review  of  the  literature  to  obtain  information 
about  the  expected  effect  of  certain  management  prac- 
tices on  the  ecology  and  biology  of  sagebrush. 

We  have  attempted  to  compile  and  index  the  litera- 
ture on  sagebrush  from  the  1 800's  to  1 980.  Biological 
Abstracts,  Herbage  Abstracts,  Dissertation  Abstracts, 
and  the  bibliographies  of  papers  were  used  to  compile 
the  citations.  Articles  directly  concerning  sagebrush  or 
sagebrush-dominated  communities  are  the  core  of  the 
bibliography.  We  have  included  articles  dealing  with 
description,  management,  and  research  in  communities 
where  Artemisia  is  not  dominant  but  is  an  important 
component,  and  also  articles  dealing  with  secondary 
succession  or  manipulated  vegetation  following  sage- 
brush removal.  The  effects  of  grazing  on  Artemisia  and 
associated  plants,  and  the  effects  of  sagebrush  on 
domestic  and  wild  animals  constitute  a  great  number  of 
the  citations. 

The  primary  emphasis  of  the  bibliography  is  on  the 
section  Tridentatae  of  Artemisia.  However,  some 
Artemisia  species  are  included  because  they  occur  with 
the  species  in  this  section  or  are  an  important  com- 
ponent of  the  vegetation  in  western  North  America. 
Subspecies  separation  has  been  included  where  eco- 
logical difference  has  been  demonstrated.  The  spe- 
cies and  subspecies  included  from  the  section  Tri- 
dentatae are: 


A. 

arbuscula 

(ARAR) 

Low  sagebrush 

A. 

bigelovii 

(ARBI) 

Bigelow  sagebrush 

A. 

cana 

(A  RCA) 

Silver  sagebrush 

A.  longiloba 

(ARLOB) 

Alkali  sagebrush 

A. 

nova 

(ARNO) 

Black  sagebrush 

A. 

pygmaea 

(ARPY) 

Pigmy  sagebrush 

A. 

rigida 

(ARRI) 

Stiff  sagebrush 

A. 

spinescens 

(ARSP) 

Bud  sagebrush 

A. 

trident  at  a 

(ARTR) 

Big  sagebrush 

A. 

trident  at  a 

Basin  big 

trident  at  a 

(ARTRTR) 

sagebrush 

A.  tridentata 

vaseyana  (ARTRVA) 
A.  tridentata 

wyomingensis  (ARTRWY) 
A.  tripartita  (ARTRP) 
Other  species  included  are: 
A.  f rigida  (ARFR) 
A  campestris  (ARCAM) 
A.  filifolia  (ARFI) 
A.  ludoviciana  (ARLU) 
A.  dracunculoides  (ARDR) 


A.  longifolia 


(ARLO) 


Mountain  big 

sagebrush 
Wyoming  big 

sagebrush 
Threetip  sagebrush 

Fringed  sagebrush 
Common  sagewort 
Sand  sagebrush 
Louisiana  sagewort 
Falsetarragon  sage- 
wort 

Longleaf  sagewort 


Because  of  the  proliferation  of  literature  about  Ar- 
temisia, we  have  used  FAMULUS,  a  computerized  per- 
sonal documentation  system  designed  by  T.  B.  Yerke  of 
the  Forest  Service  to  compile  the  bibliography.  Com- 
puter searches  using  the  keywords  listed  in  the  index 
and/or  title  can  be  requested  by  Forest  Service  em- 
ployees through  the  WESTFORNET  Librarian,  Inter- 
mountain Forest  and  Range  Experiment  Station, 
Ogden,  Utah.  If  desired,  a  tape  or  card  deck  of  the 
bibliography  can  be  made  for  others  to  use. 

The  index  of  keywords,  compiled  to  assist  in  the  use 
of  the  bibliography,  is  general  and  overlapping. 
Acronyms  were  used  for  the  plant  species  and  are 
generally  the  first  two  letters  of  the  genus/species/ 
subspecies  name.  These  are  given  in  the  listing  of  plant 
species  for  the  bibliography.  Citations  can  be  found  by 
using  species  or  subject  matter  alone,  or  in  combination 
with  other  keywords.  We  did  not  read  all  the  articles  we 
have  cited,  and  there  will  undoubtedly  be  errors,  be- 
cause we  indexed  from  title  only  on  many  of  the 
citations.  Information  on  deletions  or  additions  to  the 
index  or  any  additional  references  for  the  bibliography 
would  be  appreciated.  The  computer  bibliography, 
updated  periodically,  will  give  land  managers  and  re- 
searchers a  working  tool  to  assist  them  in  making 
decisions  about  the  sagebrush-grass  ecosystem. 

We  appreciate  the  help  of  E.  F.  Schlatterer,  A.  A. 
Beetle,  and  T.  Weaver  in  obtaining  citations,  and  of 
J.  A.  Marshall,  R.  B.  Campbell,  and  R.  Hamilton  in  pre- 
paring this  bibliography  for  the  computer. 
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ARTEMISIA  (COMPOSITAE) . 

QUAEST.  ENTOMOL.    10 (4) : 295 -3 14 . 

INSECTS 

490  GRIMM,  R.L. 

1939. 

NORTHERN  YELLOWSTONE  WINTER  RANGE 
STUDIES. 

J.  WILDL.   MANAGE.   3 (4) : 295 -306 . 
WILDLIFE,  WYOMING,  GRAZING 

491  GRINER,  L. A. 

1939. 

A  STUDY  OF  THE  SAGE  GROUSE  (CENTRO- 
CERCUS  UROPHASIANUS)  WITH  SPECIAL 
REFERENCE  TO  LIFE  HISTORY,  HABITAT 
REQUIREMENTS,  NUMBERS  AND  DISTRIBU- 
TION. 

M.S.  THESIS,  UTAH  STATE  UNIV.  LOGAN. 

83  P. 
SAGEGROUSE 

492  GULLION,  G.W. 

1964. 

WILDLIFE  USES  OF  NEVADA  PLANTS. 


34 


MINN .  AGR.  EXP.  STN.,  UNIV.  MINN.  ST. 

PAUL,  SCIENTIFIC  J.   SERIES  PAP.  NO. 

5140,   173  P. 
WILDLIFE,  NEVADA 

493  GUSTAFSON,  J.R. 

1974. 

VERTEBRATE  STRUCTURE    OF  A  SAGEBRUSH 

COMMUNITY,  WASHOE  COUNTY,  NEVADA, 
PH.D.  DISS.,  UNIV.  NEV.,  RENO,  268  P. 
WILDLIFE 

494  GUYER,  C. 

1978. 

ECOLOGY  OF  THE  SHORT-HORNED  LIZARD 
(PHRYNOSOMA  DOUGLASS I)  AND  THE 
SAGEBRUSH  LIZARD  (SCELOPOROUS  GRA- 
CIOSUS)  ON  THE  INEL  SITE. 

IN:  ECOLOGICAL  STUDIES  ON  THE  IDAHO 
NATIONAL  ENGINEERING  LABORATORY 
SITE  1978  PROGRESS  REPORT.,  MARK- 
HAM,  O.D.,  ED.,  U.S.  DEP.  ENERGY 
ENVIRON.  SCI.  REP.  IDO-12087,  371 
P. 

IDAHO,  LIZARDS 

495  GYSEL,  L.W. 

1960. 

AN  ECOLOGICAL  STUDY  OF  THE  WINTER 
RANGE  OF  ELK  AND  MULE  DEER  IN  THE 
ROCKY  MOUNTAIN  NATIONAL  PARK. 

J.   FOR.  58:695-703. 

WILDLIFE,  COLORADO,  SYNECOLOGY,  ELK, 
DEER 

496  HAAG,  M. ,  ED. 

1949. 

THE  RANGELANDS  OF  WYOMING.  A  SUMMARY 
OF  THE  RECORD  OF  50  YEARS  STUDY  BY 
SCIENTISTS  OF  THE  WYOMING  AGRICUL- 
TURAL EXPERIMENT  STATION. 

WYO.  AGR.  EXP.   STN.   BULL.  289. 

DISTRIBUTION,  WYOMING,  HISTORY 

497  HAAS,  R.H.,  MORTON,     H.L.,     AND  TORELL, 

P.J. 
1962. 

INFLUENCE  OF  SOIL  SALINITY  AND  2,4-D 
TREATMENTS  ON  ESTABLISHMENT  OF 
DESERT  WHEATGRASS  AND  CONTROL  OF 
HALOGETON  AND  OTHER  ANNUAL  WEEDS. 

J.  RANGE  MANAGE.   15 (4) : 205-210 . 

RE VEGETATION,  ARTR,  IDAHO,  SPRAYING 

498  HAFENRICHTER,  A.L. 

1942. 

THE  NATURAL  GRASSLANDS  OF  THE  NOR- 
THWEST. 

IN:   PACIFIC  NORTHWEST  ED.     BY  OTIS  W. 

FREEMAN  AND  H.H.     MARTIN,  CH . 6 ,  P. 

146-158. 
DISTRIBUTION 
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499  HAGEN,  H.L. 

1953. 

NUTRITIVE  VALUE  FOR  DEER  OF  SOME  FOR- 
AGE PLANTS  IN  THE  SIERRA  NEVADA. 
CALIF.  FISH  AND  GAME  39:163-175. 
NUTRITIVE,  WILDLIFE,  DEER,  CALIFORNIA 

500  HALANDRAS,  G.R. 

1963. 

RANGE  IMPROVEMENT  THROUGH  SAGEBRUSH 
BEATING. 

NATL.  WOOL  GROWER  53(6): 16-17.  JUNE. 
MECHANICAL 

501  HALFORD  D.K. 

1978. 

REPOPULATION  AND  FOOD  HABITS  OF  SMALL 
MAMMALS  ON  A  BURNED  SAGEBRUSH 
DESERT. 

IN:  ECOLOGICAL  STUDIES  ON  THE  IDAHO 
NATIONAL  ENGINEERING  LABORATORY 
SITE  1978  PROGRESS  REPORT.,  MARK- 
HAM  ,  0 . D . ,  ED . ,  U.S.  DEP .  ENERGY 
ENVIRON.  SCI.  REP.  IDO-12087,  371 
P. 

RODENTS,  BURNING 

502  HALFORD,  S.A.,  RICH,  G.B.,     AND  BERGIS, 

I. 
1973. 

A  CHRYSOMELID  BEETLE  DEFOLIATING  BIG 
SAGEBRUSH  IN  SOUTH-CENTRAL  BRITISH 
COLUMBIA. 

CAN.   J.   PLANT  SCI.   53 (2) : 383-384 . 

BIOLOGICAL,  CANADA,  INSECTS 

503  HALL,  H.M.,  AND  CLEMENTS,  F.E. 

1923. 

THE  PHYLOGENETIC  METHOD  IN  TAXONOMY. 
THE  NORTH  AMERICAN  SPECIES  OF 
ARTEMISIA,  CHRYSOTHAMNUS  AND  ATRI - 
PLEX. 

CARNEGIE     INST.       WASH.       PUBL.  NO. 

326: 1-355. 
TAXONOMY 

504  HALL,  R.C. 

1965  . 

SAGEBRUSH  DEFOLIATION  (AROGA  WEB- 
STERI)  OUTBREAK  IN  NORTHERN  CALI- 
FORNIA. 

USDA  FOR.  SERV.  RES.  NOTE  PSW-75,  12 
P. 

BIOLOGICAL,  CALIFORNIA,  INSECTS 

505  HALLIGAN,  J. P. 

1974. 

RELATIONSHIP  BETWEEN  ANIMAL  ACTIVITY 
AND  BARE  AREAS  ASSOCIATED  WITH 
CALIFORNIA  SAGEBRUSH  IN  ANNUAL 
GRASSLAND. 

J.   RANGE  MANAGE.   27 (5 ): 358-362 . 

SMALL  MAMMALS,  CALIFORNIA,  ENCLOSURES 


506  HALVORSON,  W.L. 

1972. 

ENVIRONMENTAL  INFLUENCE  ON  THE  PAT- 
TERN OF  PLANT  COMMUNITIES  ALONG  THE 
NORTH  RIM  OF  GRAND  CANYON. 

AM.  MIDL.  NAT.   87 ( 1) : 222-235 . 

CLIMATE,  COMMUNITIES,  ARIZONA 

507  HAMILTON,  J.W. 

1958. 

CHEMICAL      COMPOSITION      OF  CERTAIN 

NATIVE  FORAGE  PLANTS. 
UNIV.  WYO.  AGR.  EXP.  STN.  BULL.  356. 
AUTECOLOGY,  WYOMING,  CHEMICAL 

508  HAMILTON,  K.G.A. 

1977. 

A  NEW    CLASTOPTERA      ATRAPICATA  FROM 
SAGEBRUSH,       ARTEMISIA  TRIDENTATA 
(RHYNCHOTA : HOMOPTERA : CERCOPIDAE) 
FROM  BRITISH    COLUMBIA    AND  OREGON 
(ENG) . 

J.  ENTOMOL.  SOC.  BRIT.  COL.  74:38-41. 
INSECTS,  ARTR,  OREGON,  CANADA 

509  HANKS,  D.L.,  AND  JORGENSEN,  K.R. 

1973. 

CHROMATOGRAPHIC  IDENTIFICATION  OF  BIG 

SAGEBRUSH  SEED. 
J.  RANGE  MANAGE.   26(4): 304. 
TAXONOMY,  ARTRTR,  ARTRVA,  ARTRWY 

510  HANKS,  D.L.,  BRUNNER,     J.R.,  CHRISTEN- 

SEN ,  D . R . ,  AND  PLUMMER ,  A . P . 
1971. 

PAPER  CHROMATOGRAPHY  FOR  DETERMINING 
PALATABILITY  DIFFERENCES  IN  VARIOUS 
STRAINS  OF  BIG  SAGEBRUSH. 

USDA  FOR.  SERV.  RES.  PAP.  INT- 101, 
9P,  ILLUS. 

GRAZING,  AUTECOLOGY 

511  HANKS,  D.L.,  MCARTHUR,     E.D.,  STEVENS, 

R . ,  AND  PLUMMER ,  A . P . 
1973. 

CHROMATOGRAPHIC  CHARACTERISTICS  AND 
PHYLOGENETIC  RELATIONSHIPS  OF 
ARTEMISIA,  SECTION  TRIDENTATAE. 

USDA  FOR.  SERV.  RES.  PAP.  INT- 141  24 
P. 

TAXONOMY 

512  HANLEY,  T.A. 

1978. 

A  COMPARISON  OF  THE  LINE -INTERCEPTION 
AND  QUADRAT  ESTIMATION  METHODS  OF 
DETERMINING  SHRUB  CANOPY  COVERAGE. 

J.  RANGE  MANAGE.  31(l):60-62. 

ARTR,  METHODS 


513  HANLEY,  T.A. 

1979. 

APPLICATION  OF  AN  HERBIVORE -PLANT 
MODEL  TO  REST-ROTATION  GRAZING  MAN- 
AGEMENT ON  SHRUB -STEPPE  RANGELAND. 

J.  RANGE  MANAGE.   32(2) : 115-118 . 

SYSTEMS 

514  HANSEN,  R.A. 

1946. 

RANGE  CONDITION--A  CLASSIFICATION  OF 
THE  GRASS -SAGEBRUSH  RANGE  IN  THE 
WEISER  RIVER  SOIL  CONSERVATION  DIS- 
TRICT. 

USDA  SOIL  CONSERV.  SERV.,  IDAHO. 
SYNECOLOGY,  IDAHO 

515  HANSEN,  R.M. ,  AND  CLARK,  R.C. 

1977. 

FOODS  OF  ELK  AND  OTHER  UNGULATES  AT 
LOW  ELEVATIONS  IN  NORTHWESTERN 
COLORADO. 

J.  WILDL.  MANAGE.  41(l):76-80. 

ELK,  COLORADO 

516  HANSEN,  R.M.,  AND  DEARDEN,  B.L. 

1975. 

WINTER  FOODS  OF  MULE  DEER  IN  PICEANCE 

BASIN,  COLORADO. 
J.  RANGE  MANAGE.   28 (4) : 298-300 . 
DIET,  DEER,  COLORADO,  ARTR,  ARNO 

517  HANSEN,  R.M. ,  AND  FLINDERS,  J.T. 

1969  . 

FOOD  HABITS  OF  NORTH  AMERICAN  HARES. 

SCI.  SER.  NO.  1,  18  P.  RANGE  SCI. 
DEP.,  COLO.  STATE  UNIV.,  FORT  COL- 
LINS. 

WILDLIFE,  SMALL  MAMMALS,  GRAZING 

518  HANSEN ,  R.M. ,  AND  MACRACKEN ,  J . G . 

1978. 

SEASONAL  DIETS  OF  COYOTES  ON  THE  INEL 
SITE. 

IN:  ECOLOGICAL  STUDIES  ON  THE  IDAHO 
NATIONAL  ENGINEERING  LABORATORY 
SITE  1978  PROGRESS  REPORT.,  MARK- 
HAM  ,  0  .  D  .,  ED  .  ,  U.S.  DEP .  ENERGY 
ENVIRON.  SCI.  REP.  IDO-12087,  371 
P. 

IDAHO,  WILDLIFE,  COYOTES,  DIET 

519  HANSEN,  R.M.,  AND  REID,  L.D. 

1975  . 

DIET  OVERLAP  OF  DEER,  ELK,  AND  CATTLE 

IN  SOUTHERN  COLORADO. 
J.  RANGE  MANAGE.   28(1): 43 -47. 
DIET,  CATTLE,     ELK,     DEER,  COLORADO, 

ARTR,  ARDR 
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520  HANSEN,  R.M.,  AND  UECKERT,  D.N. 

1970. 

DIETARY     SIMILARITY  OF     SOME  PRIMARY 

CONSUMERS . 
ECOLOGY  51:640-648. 
WILDLIFE ,  DIET 

521  HANSEN,  R.M.,  CLARK,  R.C.,  AND  LAWHORN, 

W. 
1977. 

FOODS  OF  WILD  HORSES,  DEER,  AND  CAT- 
TLE IN  THE  DOUGLAS  MOUNTAIN  AREA, 
COLORADO. 

J.  RANGE  MANAGE.   30(2) : 116-118 . 

COLORADO,  ARTR,  HORSES,  DEER,  CATTLE, 
DIET 

522  HANSON,  C.E. 

1974. 

AN  EVALUATION  OF  THE  SAGEBRUSH  AND 
JUNIPER  TYPES  AS  MULE  DEER  WINTER 
RANGE  AT  THREE  LOCATIONS  IN  WYOM- 
ING. 

M.S.  THESIS,  UNIV.  WYO . ,  LARAMIE. 
DEER,  WYOMING,  SEASON 

523  HANSON,  H.C. 

1929  . 

IMPROVEMENT  OF  SAGEBRUSH  RANGE  IN 
COLORADO. 

COLO.   AGR.   COLL.   BULL.     356  (PROGRESS 

REPORT  OF  1927-1929  EXPERIMENTS). 
RE VEGETATION,  COLORADO,  CONTROL 

524  HANSON,  H.C. 

1934. 

A  COMPARISON  OF  METHODS  OF  BOTANICAL 
ANALYSIS  OF  THE  NATIVE  PRAIRIE  IN 
WESTERN  NORTH  DAKOTA. 

J.   AGR.  RES.  49:815-842. 

METHODS 

525  HANSON,  H.C. 

1950. 

ECOLOGY  OF  THE  GRASSLAND  (II). 
BOT.  REV.  16:283-360. 
SYNECOLOGY 

526  HANSON,  H.C. 

1955  . 

CHARACTERISTICS  OF  THE  STIPA  COMATA- 
BOUTELOUA  GRACILIS-BOUTELOUA  CURI- 
PENDULA  ASSOCIATION  IN  NORTHERN 
COLORADO . 

ECOLOGY  36:268-280. 

COMMUNITIES,  COLORADO 

527  HANSON,  H.C,  AND  LOVE,  L.D. 

1930. 

SIZE  OF  LIST  QUADRATS  FOR  USE  IN  DET- 
ERMINING EFFECTS  OF  DIFFERENT  SYS- 
TEMS OF  GRAZING  UPON  AGROPYRON  SMI- 
THII  MIXED  PRAIRIE. 


J.   AGR.   RES.  41:549-560. 
METHODS,  GRAZING 

528  HANSON,  H.C,  LOVE,     L.D.,     AND  MORRIS, 

M.S. 
1931. 

EFFECTS  OF  DIFFERENT  SYSTEMS  OF  GRAZ- 
ING BY  CATTLE  UPON  A  WESTERN 
WHEAT-GRASS  TYPE  OF  RANGE. 

COLO.  AGR.  EXP.   STN.  BULL.  377:1-82. 

SYSTEMS,  GRAZING 

529  HANSON,  W.R.,  AND  STODDART,  L.A. 

1940. 

EFFECTS  OF  GRAZING  UPON  BUNCH  WHEAT- 
GRASS  . 

J.   AMER.   SOC.   AGRON.  32:278-289. 
GRAZING 

530  HARNER,  R.F.,  AND  HARPER,  K.T. 

1973. 

MINERAL  COMPOSITION  OF  GRASSLAND  SPE- 
CIES OF  THE  EASTERN  GREAT  BASIN  IN 
RELATION  TO  STAND  PRODUCTIVITY. 

CAN.  J.   BOT.  51:2037-2046. 

CHEMICAL,  UTAH 

531  HARNISS,  R.O. 

1968. 

VEGETATION  CHANGES  FOLLOWING  LIVES- 
TOCK EXCLUSION  ON  THE  NATIONAL 
REACTOR  TESTING  STATION,  SOUTHEAST- 
ERN IDAHO. 

M.S.  THESIS,  UTAH  STATE  UNIV.,  LOGAN. 
164  P. 

IDAHO,  SYNECOLOGY,  GRAZING 

532  HARNISS,  R.O.,  AND  MCDONOUGH,  W.T. 

1975. 

SEEDLING  GROWTH  OF  THREE  BIG  SAGE- 
BRUSH SUBSPECIES  UNDER  CONTROLLED 
TEMPERATURE  REGIMES. 

J.  RANGE  MANAGE.  28:243-244. 

AUTECOLOGY,  IDAHO,  ARTRVA,  ARTRWY, 
ARTRTR 

533  HARNISS,  R.O.,  AND  MCDONOUGH,  W.T. 

1976. 

YEARLY  VARIATION  IN  GERMINATION  IN 
THREE  SUBSPECIES  OF  BIG  SAGEBRUSH. 

J.   RANGE  MANAGE.   29  (2) : 167 -  168 . 

AUTECOLOGY,  IDAHO,  ARTRVA,  ARTRWY, 
ARTRTR 

534  HARNI SS ,  R . 0 . ,  AND  MURRAY ,  R . B . 

1973. 

30  YEARS  OF  VEGETAL    CHANGE  FOLLOWING 

BURNING  OF  SAGEBRUSH-GRASS  RANGE. 
J.   RANGE  MANAGE.  26:322-325. 
BURNING,   SUCCESSION,   IDAHO,  ARTRVA 
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535  HARNISS,  R.O.,  AND  MURRAY,  R.B. 

1976. 

REDUCING    BIAS     IN    DRY    LEAF  WEIGHT 

ESTIMATES  OF  BIG  SAGEBRUSH. 
J.  RANGE  MANAGE.   29 (5 ): 430-432 .  543 
METHODS,  ARTRTR,  ARTRVA 

536  HARNISS,  R.O.,  AND  WEST,  N.E. 

1973. 

CHANGES  IN  ARTEMISIA  TRIDEN- 
TATA/SITANION  HYSTRIX  VEGETATION  ON 
THE  NATIONAL  REACTOR  TESTING  STA- 
TION, SOUTHEASTERN  IDAHO, 
1950-1965. 

PROC.  UTAH  ACAD.   SCI.,  ARTS,  AND  LET-  544 

TERS  50:10-16. 
COMMUNITIES,  IDAHO,  SUCCESSION 

537  HARNISS,  R.O.,  AND  WEST,  N.E. 

1973. 

VEGETATION  PATTERNS  OF  THE  NATIONAL 
REACTOR  TESTING  STATION,  SOUTHEAST- 
ERN IDAHO.  545 

NORTHWEST  SCI.   47(1): 30-43. 

IDAHO,  COMMUNITIES 

538  HARNISS,  R.O.,  PRICE,  D.A.,  AND  TOMLIN, 

D.C. 
1975  . 

NUMBER  OF  FISTULA    SAMPLES  NEEDED  FOR  546 
DETERMINATION    OF    SHEEP      DIET  ON 
SAGEBRUSH-GRASS  RANGE. 

J.  RANGE  MANAGE.   28(5) :417-419 . 

LIVESTOCK,  IDAHO,  SHEEP,  DIET 

539  HARRIS,  L.E. 

1972.  547 
NUTRITIVE       QUALITY:  PHYSIOLOGICAL 

PROBLEMS  IN  ANIMAL  USE  OF  SHRUBS  AS 

FORAGE . 

IN:  WILDLAND  SHRUBS  -  THEIR  BIOLOGY 
AND  UTILIZATION,  USDA  FOR.  SERV. 
GEN.  TECH.  REPORT  INT- 1 : 319-330 . 

CHEMICAL,  ARTR,  ARNO 

540  HARRISON,  B.J.,  AND  THATCHER,  A. P. 

1970.  548 

WINTER  SHEEP  GRAZING  AND  FORAGE  PRE- 
FERENCE IN  SOUTHWESTERN  WYOMING. 

J.  RANGE  MANAGE.  23:109-111. 

LIVESTOCK,  WYOMING,  SHEEP,  DIET, 
ARTR,  ARSP 

541  HARRY  G.B. 

1957. 

WINTER  FOOD  HABITS  OF    MOOSE  IN  JACK- 
SON HOLE,  WYOMING.  549 
J.  WILDL.  MANAGE.  21:53-57. 
WILDLIFE,  MOOSE,  WYOMING,  GRAZING 

542  HART,  CM.,  LEE,  O.S.,  AND  LOW,  J.B. 

1950. 

THE  SHARP-TAILED  GROUSE  IN  UTAH. 


UTAH  DEP.  FISH  AND  GAME.  PUBL.  NO.  3. 

79  P. 
BIRDS 

HART,  G.H.,  GUILBERT,     H.R.,     AND  GOSS, 
H. 

1932. 

SEASONAL  CHANGES  IN  THE  CHEMICAL  COM- 
POSITION OF  RANGE  FORAGE  AND  THEIR 
RELATION  TO  NUTRITION  OF  ANIMALS. 

CALIF.  AGR.  EXP.  STN .  BULL.  543,  62 
P. 

CHEMICAL,  NUTRITIVE 

HAUXWELL,  D.L. 
1977  . 

SAGEBRUSH  SOILS     STUDY,     BIRCH  CREEK 

VALLEY,  IDAHO. 
IN  HOUSE    REPORT      1975-1976.  RANGE 

RES.,  UNIV.   IDAHO,  MOSCOW. 
SOILS,  IDAHO 

.HAYWARD,  H.E. 
1928. 

STUDIES  OF  PLANTS  IN    THE  BLACK  HILLS 

OF  SOUTH  DAKOTA. 
BOT.   GAZ.  85:353-412. 
AUTECOLOGY,   SOUTH  DAKOTA 

HAYWARD,  H.E.,  AND  BERNSTEIN,  L. 
1958. 

PLANT  GROWTH    RELATIONSHIPS  ON  SALT- 
AFFECTED  SOILS. 
BOT.   REV.  24:584-637. 
SYNECOLOGY 

HAZLETT,  D.L.,  AND  HOFFMAN,  G.R. 
1975. 

PLANT  SPECIES  DISTRIBUTIONAL  PATTERNS 
IN  ARTEMISIA  TRIDENTATA  AND  ARTEMI- 
SIA CANA  DOMINATED-  VEGETATION  IN 
WESTERN  NORTH  DAKOTA. 

BOT.  GAZ.   136(1) :72-77. 

DISTRIBUTION,  NORTH  DAKOTA,  ARTR, 
ARCA,  COMMUNITIES 

HEADY ,  H.F. ,  AND  BARTOLOME ,  J . 
1977. 

THE  VALE  RANGELAND  REHABILITATION 
PROGRAM.  THE  DESERT  REPAIRED  IN 
SOUTHEASTERN  OREGON. 

USDA  FOR.  SERV.  RESOUR.  BULL.  PNW-70, 
139  P. 

ARTR,  ARCA,  RE VEGETATION,  ECONOMICS, 
CONTROL 

HEDRICK,  D.W. 
1967. 

MANAGING  CRESTED  WHEATGRASS  FOR  EARLY 

SPRING  USE. 
J.  RANGE  MANAGE.  20(l):53-54. 
REVEGETATION,  OREGON,  ARTR,  GRAZING 
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550  HEDRICK,  D.W.,  HYDER,  D.N.,     AND  SNEVA, 

F.  A. 
1964. 

OVERSTORY-UNDERSTORY  GRASS  SEEDINGS 
ON  SAGEBRUSH-BUNCHGRASS  RANGE. 

OREG.  AGR.  EXP.  STN .  TECH.  BULL.  80, 
31  P. 

RE VEGETATION 

551  HEDRICK,     D.W.,     HYDER,       D.N.,  SNEVA, 

F . A. ,  AND  POULTON ,  C . E . 
1966. 

ECOLOGICAL  RESPONSE  OF  SAGEBRUSH- 
GRASS  RANGE  IN  CENTRAL  OREGON  TO 
MECHANICAL  AND  CHEMICAL  REMOVAL  OF 
ARTEMISIA. 

ECOLOGY  47:432-439. 

SPRAYING,  MECHANICAL,  OREGON 

552  HEINRICHS,  D . H . , ' AND  BOLTON,  J.L. 

1950. 

STUDIES  ON  THE  COMPETITION  OF  CRESTED 
WHEATGRASS  WITH  PERENNIAL  NATIVE 
SPECIES. 

SCI.  AGR.    (OTTAWA)  30:428-443. 

RE VEGETATION 

553  HEINZE,  D.H.,  ECKERT,     R.E.,     JR.,  AND 

TUELLER,  P.T. 
1966. 

THE  VEGETATION  AND  SOILS  OF  THE  STEP- 

TOE  WATERSHED. 
COLLEGE  OF  AGR.,  UNIV.   OF  NEV . ,  RENO. 

MIMEO  40  P. 
SOILS,   SYNECOLOGY,  NEVADA 

554  HELLER,  A. A. 

1911. 

FLORA  OF  THE  RUBY  MOUNTAINS. 
MUHLENBERGIA  7:113-120. 
TAXONOMY,  DISTRIBUTION 

555  HENRY,  J.H. 

1961. 

THE  BIOLOGY  OF  THE  SAGEBRUSH  DEFOLIA- 
TOR AROGA  WEBSTER I  CLARKE  IN  IDAHO. 

M.S.  THESIS,  UNIV.  IDAHO,  MOSCOW,  58 
P. 

INSECTS,  IDAHO 

556  HERRINGTON,  R.B.,  AND  BEARDSLEY,  W.G. 

1970. 

BOTANICAL  STUDIES  IN    THE  UNITA  BASIN 

OF  UTAH  AND  COLORADO. 
USDA  FOR.   SERV.  RES.     PAP.     INT-87,  9 

P. 

UTAH,  COLORADO,  RE VEGETATION 

557  HERVEY,  D.F. 

1947  . 

2,4-D  MAY  BE  ANSWER  TO  KILLING  OFF 
SAGEBRUSH. 


COLO.  A  AND  M  NEWS  2/5. 
SPRAYING 

558  HERVEY,  D.F. 

1958. 

IMPROVING  SAGEBRUSH  RANGES  FOR  GRAZ- 
ING USE . 

COLO.  STATE  UNIV.  EXP.  STN.  GEN.  SER. 
688. 

CONTROL,  RE VEGETATION 

559  HESSARY  I.K.,  AND  GIFFORD,  G.F. 

1979. 

IMPACT  OF  VARIOUS  RANGE  IMPROVEMENT 
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340,  341,  347,  348,  351,  352,  355, 
374-376,  380,  393,  408,  410,  425-427, 
433,  434,  437,  438,  445,  458,  460,  474, 
497,  508,  512,  516,  519,  521,  539,  540, 
547-549,  561,  568,  569,  580,  584,  585, 
587,  588,  594,  595,  597,  600-602,  606, 
607,  609,  612,   618,  621,  625,   626,  628, 


630,  632-634,  636,  642,  655,     658,  659 

661,  666,   674,  675,   684,  685,   688,  692 

721-723,   730,   731,   752,   755,     768,  778 

791,  792,  795,  799,  803,  811,  812,  818 
824,  828,   833,  834,   849,     851,  858-860 

865,  878-880,   882,   889,   896,     908,  910 

917,   919,   925,   942,   944,   949,   956,  964 

966,   968,  975,   980,     1000,     1007,  1019 

1034,     1037,     1051,     1056,     1057,  1068 

1075,     1078,     1080,       1090-  1094,  1096 

1099,   1100,   1104-1106,   1110,   1111,  1122 

1123,     1129,     1147,     1149,     1151,  1153 

1160,     1164,     1173,     1182,     1186,  1200 

1203-1205,   1210,   1212,   1215,   1218,  1229 

1237,     1238,     1242,     1270,     1273,  1275 

1284-1286,    1289,   1294-  1299,    1305,  1312 

1317,     1322,     1325,     1335,     1337,  1339 

1343,   1386,   1387,   1398,   1405-1408,  1418 

1423,     1427,     1428,     1433,     1445,  1461 

1462,  1477,  1478,  1480,  1481,  1483 
1485,  1486 

ARTRTR    ARTEMISIA    TRIDENTATA  TRIDENTATA  13 

55,   70,   149,   162,   273,     288,     509,  532 

533,  535,  676,   712,   817,  843,   853,  855 

856,  893,  1036,  1192,  1250,  1276,  1403 
1404,   1425,   1449,   1452,   1454,  1472 

ARTRVA  ARTEMISIA  TRIDENTATA  VASEYANA  13,  14 
143,  149,  150,  162,  273,  509,  532-535 
709,   712,   714,   715,  817,     843,  853-856 

893,  911,  918,  1166,  1192,  1250,  1276 
1403,   1404,   1425,   1449,   1452,  1472 

ARTRWY    ARTEMISIA  TRIDENTATA  WYOMINGENSIS  13 

14,  55,   149,   162,   166,     167,     177,  509 

532,  533,   680,   703,   712,  843,   853,  855 

856,  893,  918,   1001,   1055,     1085,  1086 

1192,  1250,  1276,  1403,  1404,  1425 
1449,  1452 

ARTRP    ARTEMISIA  TRIPARTITA  105,       107,  145 

149,  409,  411,  595,   602,   606,   647,  648 

652,  653,   712,   730,   766,   767,   849,  964 

966,   1000,    1053,   1057,   1122,   1161,  1186 

1222,   1238,   1250,   1295-1297,   1422,  1462 

AUTECOLOGY  15,   31,  44,  68,   71,  91,   100,  103 

117,   121,   130,   151,   162-165,     169,  191 

197,  209,  225,  227,  232,  236,  237,  241 
260,  296,   300,     306-309,     320,  322-324 

357,  369,   397,  426,  458,  474,   507,  510 

532,  533,  545,   601,   615,   721,   722,  726 

754,  802,  811,  821,   843,  847,   853,  854 

860,   866,   887,  895,  902,  924,   925,  975 

980,   1027,   1032,   1034,   1036,   1053,  1055 

1103,     1116,     1121,     1123,     1132,  1146 

1149,   1161,   1164-1166,   1173,   1176,  1178 

1180,     1192,     1195,     1217,     1244,  1260 

1266,  1268,  1290,  1291,  1317,  1353 
1374,  1397,  1398,  1401,  1408,  1411-1413 
1417,   1436,   1441,   1455,   1462,  1479 

BIGHORN  54,   126,   127,     147,     154,     216,  259 

302,  303,   345,  346,  645,  646,   837,  874 

1001,  1082,  1140,  1239,  1279,  1314 
1469,  1470 


103 


BIOLOGICAL  11,  29,  30,     48,     108,     181,  203, 

403,  411,  432,  442,  445,  483,  502,  504, 
561,  689,  736,  745,  764,  770,  783,  834, 
908,  1037,  1039,  1154,  1231,  1278,  1305, 
1306,  1400 

BIRDS  46,   79,  80,   120,   180,     344,     389,  390, 

404,  469,  542,  587,  688,  837,  857,  957, 
1042,  1069,  1070,  1081,  1151,  1155, 
1174,   1373,  1388 

BURNING  52,   60,   78,   101,   102,   140,   215,  291, 

372,  376,  418,  438,  481,  501,  534,  576, 

591,  592,  594,   727,   729,   792,   798,  806, 

857,  894,  909,  911,  941,  942,  945,  986, 

991,  998,   1001,   1002,   1010,   1045,  1046, 

1075,  1112,  1130,  1174,  1226,  1342, 
1369,   1463-1465,  1481 

CALIFORNIA  84,  87,  90,   174,     186,     247,  277, 

329,  346,  352,  399,  400,  479,  499,  504, 

505,  580,  616,  662,  705,  735,  761,  774- 
776,  799,  819,  1050,  1082,  1120,  1149, 
1355,   1411,   1412,   1454,  1476 

CANADA  48,  53,  88,   195,   196,  259,     275,  302, 
326,  334,  502,  508,  820,     821,  867-871: 

886,  903,  904,  1037,  1039,  1240,  1279: 
1291,   1308,   1312,   1363,  1445 

CATTLE  24,   171,   184,  245,  272,  430,  439,  476, 

519,  521,  621,  634,  658,  680,  682,  697 

700,   702,   709,   746,   778,   813,   907,  917 

919,  949,  1080,  1087,  1226,  1227,  1229: 
1246,   1333-1335,  1446 

CHEMICAL  39,  40,  49-51,  62,   74,  81,     82,  89 

107,   118,   125,   128,   143,   160,   161,  167 

188-190,   195,  209,  223,  224,     231,  242 

269,   315,   318,   355,  451-453,     477,  507 

530,  539,  543,   569,  574,     647-654,  657 

666,  692,   711-715,  721,   722,     734,  777 

779,   812,   830,   836,   847,  866,   870,  887 

901,   915,   918,     921,     952,     1057,  1058 

1090,     1113,     1117,     1124,     1125,  1145 

1150,   1160-1167,   1183,   1193,   1194,  1203 

1231,     1245,     1260,     1264,     1269,  1333 

1376,     1377,     1398,     1404,     1405,  1414 

1415,  1420,  1421,  1441,  1447,  1471 
1473,  1474 

CLIMATE  23,  25,  35,  36,  61,  64,  84,     86,  93 

103,   104,   138,   197,   234,  252,   254,  261 

284,  310,  311,  324,  325,  364,  395,  461 

506,  599,  625,  643,  674,  675,  693,  757 
787,  816,  853,  869,  873,  916,  963,  969 
994,  1003,  1007,  1043,  1052,  1088,  1089 
1111,  1118,  1137,  1173,  1186,  1187 
1199,  1200,  1233,  1234,  1263,  1363 
1387,   1408,   1418,  1429 

COLORADO  18-21,   132,   135,   159,   175,   177,  182 

250,  251,  269,  272,  314,  318,  320,  368 

454,  464,  466,  467,  480,  495,  515,  516 

519,  521,  523,  526,  556,  578,  589,  610 

611,  678,  681-683,  686,  751,     756,  757 

762,   788,   803,   804,  825,  859,   951,  1034 

1056,     1088,     1092,     1121,     1186,  1216 

1239,  1314,  1318,  1328,  1365-1367,  1386 
1391,  1416 


COMMUNITIES  10,   19,  22,  63,  65,  68,     69,  72, 

83,  85,  87,  93,  94,   102,   132,   134,  141, 

145,   150,   155,   192,   197,  201,  230,  246, 

251,  256,  262,  267,  279,  281,  292,  297, 

310,  336,  341,  347,  348,  351,  364,  366, 

379,  388,  404,  414-416,  506,     526,  536, 

537,  547,  564-566,  568,  590,  595,  614, 
622,  659,  678,  692,  693,  733,  735,  762, 
769,  784,  785,  788,  795,  796,  824,  828, 
833,  867-869,  876,  877,  888,  897,  903, 
913,  916,  919,  935,  954,  956,  959,  964, 
969,  970,  978,  979,     1007,     1030,  1043, 

1047,  1054,  1074,  1076,  1077,  1080, 
1083,  1085,  1092,  1101,  1110,  1111, 
1118,  1129,  1131,  1143,  1147,  1170, 
1172,  1173,  1216,  1240,  1257,  1261, 
1268,  1280,  1288,  1295-1297,  1308,  1309, 
1322,  1363,  1364,  1424,  1434,  1449, 
1475,   1481,  1485 

CONTROL  79,  80,   152,   173,   180,   217,   301,  360, 

377,  389,  403,  410,  429,  430,  436,  443, 

446,  459,  462,  465,  523,  548,  558,  559, 

594,  603,  604,  617,  626,  656,  674,  675, 

685,  706,  730,  751,  760,  771,  805,  826, 
835,   855,   881,  938,   940,     993,  995-997, 

1018,     1019,     1041,     1042,     1073,  1091, 

1102,     1114,     1136,     1148,     1185,  1186, 

1229,     1235,     1246,     1271,     1283,  1287, 

1298,     1319,     1340,     1346,     1347,  1353, 

1380,  1383,  1390,  1406,  1409,  1430, 
1459,  1462 

COYOTES  518,   837,  1438 

CYTOLOGY  715,  1032 

DEER  3,   16,   18,   20,   21,     77,     89,     150,  168, 

175-177,   200,   216,   259,  272,     277,  304, 

314-317,  319,   329,   332,  348,     405,  475, 

495,  499,  516,  519,  521,  522,  669,  696, 

697,   699-702,   704,   719,   746,     751,  753, 

761,   774,   780,   781,   794,   800,   807,  810, 

813,   815,   817,  837,   846,   850,   852,  872, 

885,   891,   922,  923,   929,   937,   960,  1056, 

1063,   1065,   1071,   1107-1109,   1121,  1141, 

1175,   1177,   1182,   1198-1205,   1210,  1221, 

1223,     1224,     1238,     1292,     1293,  1321, 

1324,  1341-1343,  1386,  1402,  1403,  1437, 
1442,   1445,   1446,  1470 

DIET  89,  90,  177,  229,  243,  272,  367,  381, 
383,   400,  468,  469,  486,     516,  518-521, 

538,  540,  621,  655,  670,  671,  679,  680, 
739,   800,   814,   872,   923,  937,  949,  1001, 

1048,  1109,  1141,  1158,  1159,  1201, 
1202,  1207,  1209,  1219,  1221,  1224, 
1281,  1282,  1332,  1334,  1335,  1343, 
1386,  1389,  1391,  1402,  1403,  1435, 
1437,   1443,   1445,   1446,  1468-1470 

DISTRIBUTION  2,  37,  64,  72,  76,  86,   122,  133, 

157,   173,   182,   183,   186,   187,   196,  249, 

250,   262,   282-284,   286,  287,     289,  295, 

299,   310-312,   328,   334,  339,     350,  361, 

401,  412,  416,  417,  420,  444,  448,  450, 

456,  496,  498,  547,  554,  562,  565,  571, 

605,   610,   677,   750,   784,   787,   819,  825, 

839,   840,   858,  873,   877,   900,   903,  920, 


104 


930,  934,  951, 

1017 

-  1019, 

1038 , 

1059  , 

1060  1084 

1088 , 

1089  , 

1115 , 

1120 , 

1197  1128 

1133 , 

1169  , 

1171, 

1188 , 

1189  1196 

1262 , 

1277 , 

1288 , 

1301 , 

1311  1330 

1352 , 

1353 , 

1360 , 

1392 , 

1393  1395 

1396 , 

1412 , 

1416 , 

1423 , 

1425,  1454, 

1456, 

1457 , 

1466 , 

1467  , 

1483,  1489 

ECONOMICS  2,   123,   184,  548,  595, 

680, 

707  , 

747,   772,  778, 

789, 

851,  933,  938, 

939  , 

1018,  1019, 

1046, 

1050, 

1085, 

1095 , 

1229,  1461 

ELK  24,   159,   200,   216,   259,  304, 

476, 

486, 

495,  515,  519, 

668, 

700,   718,  746, 

751, 

752,   813,  817, 

837, 

885,   890,  949, 

1063, 

1211,   1247,   1389,   1390,  1433 
ENCLOSURES  505,  871,   1439,   1440,  1486 
FISH  78 

FUNGI  244,  268,  298,  385,  1444 
GENETICS  839,   842,   844,   1403,  1404 
GRAZING  18,   24,   26,  54,  56,  57,   59,  78; 
106,   107,   109,   126,   129,   159,  168, 
195,   196,  204-206,  214,  216,  220, 
229,  243,   245,   246,   252,   256,  257, 
269-271,   280,   292,   294,   303,  326, 
342,   346,   359,   362,   371,   373,  399, 
405,  413,  428,  438,  457,  484,  488, 
510,  517,  527-529,  531,  541,  549, 
579,  581,  583,  589,   603,   623,  638, 
698-700,     702,       719,     739,  752, 
770-772,   775,   778,   781,   794,  800, 
814,     815,     817,     829,     832,  848, 
870-872,   886,   894,   899,   907,  917, 
929,   972,   976,   977,   983,   984,  992, 
1007,     1062,     1063,     1066,  1106, 
1141,    1175,   1211,   1223-1226,  1252, 
1261,     1268,     1276,     1298,  1312, 
1318,     1327,     1328,     1342,  1353, 
1364,     1386,     1391,     1400,  1429, 
1468-1470,   1476,  1487 
HISTORY  25,   137,   153,     193,     194,  208, 
278,  421,  422,  496,   603,   605,  677, 
838,  914,     947,     948,     951,  981, 
1100,     1127,     1157,     1186,  1190, 
1252,     1288,     1312,     1316,  1322, 
1354,   1356,   1371,   1372,   1453,  1482 
HORSES  521,  949 

IDAHO  12,  28,  32,  72,  100-103,  106, 
155-157,  203,  212,  261,  262,  273, 
281,  284,  290,  333,  335,  358,  402, 
414,  415,  423,  460,  469,  474,  494, 
514,  518,  531-534,  536-538,  544, 
563-567,  573,  581,  590,  591,  593, 
602,  605-608,  622,  663,  664,  670, 
689,  727-730,  766,  767,  770,  806, 
850,  890,  891,  905,  906,  911, 
917-920,   927,   937,     964-966,  978, 


992, 

994,   1001,  1002, 

1008, 

1016, 

1053, 

1054, 

1066, 

1067, 

1072, 

1091, 

1122, 

1153, 

1154, 

1186, 

1255, 

1309, 

1311, 

1356, 

1395, 

1434, 

1435, 

1438, 

1448, 

1449, 

92 

171 

222 

261 

330 

400 

490 

575 

694 

761 

803 

863 

919 
1005 
1108 
1255 
1314 
1358 
1446 

25  7 
720 
1038 
1243 
1344 
1484 


139, 
276, 
403, 
497  , 
555, 
595, 
680, 
816, 
912, 
979  , 
1026, 
1084, 
1222, 
1422, 
1452, 


1462,  1464 

INSECTS  11,  29,  30,  42,  47,  48,  181, 
335,  391,  411,  440,  442,  445,  466, 
489,  502,  504,  508,  555,  561,  588, 
691,  736,  737,  740-745,  783,  834, 
950,  958,  1012,  1014,  1015,  1037, 
1075,  1078,  1154,  1179,  1226, 
1269,   1278,   1303-1307,  1313 

INTENSITY  41,  237,   240,  243,  583,  673, 
683,   686,   717,   759,   765,   767,  804, 
866,  885,  964,     966,     978,  1010, 
1159,     1257,     1310,     1331,  1340, 
1358,   1370,   1446,  1487 

LIVESTOCK  5,  77,  109,  205,  214,  216, 
238,  245,  371,  405,  428,  436,  439, 
484,  538,  540,  577,   589,   624,  661, 

697,  698,  700,   702,   709,   719,  764, 
813,  814,     872,     905,     983,  992, 
1050,     1087,     1103,     1158,  1159, 
1213,     1219,     1223,     1227,  1241, 
1247,   1265,   1341,   1348,   1446,  1448 

LIZARDS  494 
MASSACHUSETTS  350 

MECHANICAL  55,  78,   112,   123,   128,  236, 
434,  460,   500,  551,   559,  560,  597, 
707,   879,     911,     939,     961,  985, 
1138,     1145,     1153,     1186,  1236, 
1289,   1293,   1298,   1342,  1399 

METHODS  13,  20,  123,  124,  148,  149,  174 
226,  293,  327,  340,  341,  407,  408, 
437,  470,  479,  512,  524,  527,  535, 

698,  712,   723,   766,   797,   878,  896, 
928,  987-990,    1011,     1029,  1031, 
1104,     1173,     1182,     1207,  1208, 
1222,   1250,   1256,   1337-1339,  1343, 
1362,    1370,   1427,   1428,   1432,  1439 

MONTANA  11,  46,  56,  57,  121,  128,  129, 
137,  145,  146,  150,  171,  204-206, 
216,  258,  347,  348,  364,  366,  371, 
382,  389,  390,  405,  476,  584,  658, 
677,  692,  704,  715,  739,  791,  792, 
814,  827,  828,  831, 
908,   913,   931,  932, 

999,     1000,  1003, 
1090, 
1215  , 
1351, 
1381, 


800,  801,  813 
880,  897-900, 
942,  969,  976 
1060, 
1184, 
1248, 
1379, 


1118, 
1225, 
1368, 
1383, 


1119, 
1236, 
1369, 
1384, 


1437,  1467 
541,  582,  739, 


1040, 
1156, 
1247, 
1378, 
1430, 
MOOSE  305, 
1248 

MORPHOLOGY  274,   313,  384,   387,   393,  394 
856,   861,   1022,   1116,   1275,  1284, 
63,   64,     77,     83,  84, 
126,   127,   149,   207,  210, 
303,   332,   352-354,  356, 
392,  434,   459,  462,  492, 
723,   731,   785,   874,  882, 
964,   1026,   1063,    1077,   1096,  1099, 
1103-1106,   1110,    1111,   1120,  1139, 
1186,     1289,     1301,     1322,  1324, 
1330,     1331,     1356,     1374,  1416, 


203, 
467, 
690, 
837, 
1039, 
1232, 

682, 
824, 
1053, 
1351, 

229, 
476, 
682, 
782, 
1049  , 
1198, 
1246, 


333 
639 
1051 
1253 

178 
419 
640 
910 
1086 
1213 
1357 
1485 
134 
213 
373 
669 
795 
879 
941 
1005 
1140 
1238 
1373 
1409 


NEVADA  54,  60 
112,  115 
264,  293 
379,  380 
656,  716 


999,     1000,  1225 


,  795 
1419 
93-99 
214 
374 
553 
960 
1100 
1170 
1326 
1460 


105 


1469,   1477,   1478,   1485,  1489 

NEW  MEXICO  450,  738,  834,  1120,  1181,  1186, 
1242,   1416,  1466 

NORTH  DAKOTA  249,  471,  472,  547,  569,  1003, 
1043,   1249,  1429 

NUTRITIVE  3,  53,  213,  224,  229-231,  239-241, 
243,  260,  302,  304,  314,  316,  318-320, 
323,  329,  330,  332,  352,  499,  543,  658, 
696,  753,  774,  779,  817,  848,  852,  922, 
923,  1080,  1087,  1109,  1150,  1177,  1182, 
1183,  1201-1206,  1210,  1218,  1317,  1361, 
1384,   1386,   1389,   1403-1405,  1437 

OKLAHOMA  481 

OREGON  22-24,  55,  72,  120,  200,  215,  245, 
267,  336-338,  343,  351,  420,  446,  463, 
470,  508,  549,  551,  565,  628,  630,  632, 
636,  639,  808-810,  885,  889,  1030,  1055, 
1059,  1085,  1086,  1186,  1227,  1229-1231, 
1234,   1313,   1320,  1468 

PHENOLOGY  107,  151,  219,  230,  252,  263,  398, 
636,  643,  732,  861,  889,  1036,  1099, 
1103,   1112,   1137,   1249,  1419 

PHYSIOLOGY  166,   167,  703 

PRODUCTION  4,  23,  70,  85,  102,  104,  128,  166, 
167,  227,  232,  246,  293,  294,  300,  327, 
353,  393,  394,  398,  430,  471,  472,  559, 
573,  618,  634,  703,  823,  848,  860,  906, 
931,  962,  964-966,  978,  979,  982,  988, 
989,  994,  1046,  1076,  1079,  1083,  1085, 
1092,  1093,  1197,  1233,  1234,  1251, 
1256,  1268,  1310,  1315,  1318,  1331, 
1337,   1338,   1340,   1361,   1362,   1364,  1431 

RABBITS  28,   680,   1332,   1434,  1435 

RECREATION  1168 

REPTILES  1066 

RE VEGETATION  6,  13,  28,  55,  75,  92,  100,  110, 
111,  113-115,  123,  144,  175,  184,  207, 
217-219,  221,  228,  232-234,  251,  269, 
333,  354,  355,  375-377,  392,  418, 
424-426,  428,  430,  431,  434,  435,  438, 
439,  441,  443,  447,  449,  463,  485,  497, 
523,  548-550,  552,  556,  558,  561,  573, 
584,  585,  587,  591,  593,  595-598,  600, 
602,  606-608,  610,  611,  617,  624,  637, 
639,  660,  674,  675,  681,  684,  705,  710, 
772,  789,  811,  822,  845,  846,  851,  859, 
864,  865,  880,  882,  892,  893,  933,  938, 
956,  968,  1006,  1015,  1016,  1020,  1021, 
1023-1026,  1051,  1085,  1093-1095,  1097, 
1101,  1102,  1105,  1106,  1110,  1111, 
1122,  1184-1186,  1228,  1230,  1231,  1236, 
1241,  1242,  1251,  1253,  1254,  1258, 
1259,  1263,  1287,  1294,  1313,  1354, 
1403,   1407,   1426,  1485 

RODENTS  28,  92,  381,  433,  483,  501,  672,  748, 
754,   908,  953 

ROOTS  271,  380,  918 

SAGEGROUSE  28,  33,  136,  179,  212,  276,  366, 
464,  465,  468,  491,  727-730,  751,  775, 
776,  805,  827,  972,  973,  1005,  1009, 
1048,  1114,  1139,  1148,  1283,  1342, 
1378-1384 


SEASON  53,  237,  243,  277,  317,  475,  522,  658, 
696,  717,  746,  770,  866,  905,  983,  986, 
1141,   1224,   1335,   1358,  1445 

SHEEP  114,  171,  235,  239,  241,  243,  432,  484, 
538,  540,  575,  661,  666,  680,  731,  814, 
817,  927,  949,  968,  1087,  1141,  1158, 
1159,   1177,   1219,   1223,   1241,  1302,  1370 

SMALL  MAMMALS  12,  43,  270,  383,  432,  483, 
505,  517,  587,  670-672,  679,  754,  837, 
857,  863,  935,  936,  954,  955,  1015, 
1220,   1319,   1327,   1391,  1443 

SOILS  15,  22,  23,  41,  72,  84,  93,  94,  96-99, 
130,  132-134,  140,  167,  169,  213,  219, 
221,  228,  232,  257,  264,  292,  297,  310, 
311,  336,  343,  351,  352,  355,  358,  385, 
410,  414,  415,  444,  448,  459,  460,  462, 
544,  553,  559,  560,  565,  583,  586,  590, 
596,  621,  638,  656,  659,  660,  677,  687, 
714,  738,  756,  816,  819,  823,  833,  836, 
862,  867,  869,  875,  888,  906,  912,  916, 
941,  942,  963-966,  1007,  1014,  1028, 
1033,  1034,  1036,  1051,  1052,  1073, 
1074,  1079,  1092,  1093,  1110,  1118, 
1119,  1122,  1130,  1131,  1171,  1185, 
1186,  1191,  1216,  1237,  1240,  1260, 
1272,  1280,  1284-1286,  1295-1297,  1300, 
1328,   1329,   1351,    1363,   1375,  1458 

SOUTH  DAKOTA  545,  759 

SPRAYING  4-9,  16-19,  33,  55,  78,  105, 
116-119,  123,  176,  179,  185,  221,  247, 
248,  265,  331,  353,  356,  374,  375,  378, 
383,  478,  479,  497,  551,  557,  580,  594, 
609,  612,  626,  628-631,  633-636, 
641-644,  671,  672,  684,  705,  724,  725, 
727,  729,  747,  768,  773,  799,  827,  889, 
911,  932,  939,  974,  1044,  1051,  1095, 
1098,  1099,  1112,  1151-1153,  1176,  1178, 
1212,  1228,  1237,  1270,  1274,  1285, 
1286,  1299,  1323,  1327,  1342,  1349, 
1407,   1433,   1476,  1480 

SUCCESSION  35-38,  55,  61,  66,  95,  153,  198, 
201,  215,  232,  253,  257,  273,  277,  278, 
280,  291,  335,  337,  358,  362,  368,  418, 
423,  427,  429,  439,  444,  456,  534,  536, 
566-568,  573,  591,  592,  622,  664,  673, 
681,  708,  738,  755-757,  763,  780, 
790-793,  822-824,  884,  917,  919,  964, 
971,  1012-1016,  1046,  1072,  1085,  1096, 
1100,  1111,  1119,  1122,  1142,  1156, 
1235,  1237,  1255,  1261,  1289,  1310, 
1320,  1325,  1331,  1336,  1340,  1355, 
1368,  1369,  1416,  1467,  1477,  1478, 
1483,  1484 

SYNECOLOGY  1,  27,  45,  52,  84,  86,  88,  96-99, 
126,  127,  139,  141,  142,  146,  149,  151, 
155-158,  174,  180,  193,  194,  199,  210, 
211,  222,  228,  250,  273,  282,  283, 
285-290,  294,  295,  312,  328,  338,  343, 
349,  351,  361,  363,  365,  382,  406,  409, 
420,  454,  457,  473,  480,  495,  514,  525, 
531,  546,  553,  563,  591,  613-616,  619, 
620,  627,  638,  662,  665,  674,  675,  677, 
683,   694,   716,   728,   732,   758,  813,  820, 
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840,  849,  898,  900,  904,  909,  912,  920 
936,  941,  943,  952,  967,  976,  990,  1004 
1008,  1009,  1022,  1053,  1061,  1064 
1079,  1080,  1083,  1089,  1097,  1124 
1132-1135,  1144,  1145,  1154,  1181,  1187 
1215,  1266-1268,  1271,  1300,  1311,  1325 
1326,  1353,  1365-1367,  1371,  1372,  1374 
1375,  1395,  1416,  1419,  1424,  1460 
1484,  1488 

SYSTEMS  24,  129,  321,  428,  439,  455,  457 
513,  528,  579,  632,  661,  746,  765,  778 
782,  817,  829,  927,  968,  1049,  1050 
1091,   1212,   1214,   1227,   1302,   1348,  1358 

TAXONOMY  32,  67,  68,  70-73,  76,  149,  266 
300,  482,  503,  509,  511,  554,  565 
570-572,  663,  693,  712,  713,  715,  749 
839-  841,  843-845,  853-856,  902,  946 
951,  959,  1038,  1058,  1115,  1126-1128 
1133,  1135,  1144,  1245,  1250,  1301 
1345,  1393,  1416,  1425,  1449-1452 
1471-1474 

TOPOGRAPHY  253,  756,  757,  819,  1047,  1350 
UTAH  10,  13,  41,  42,  47,  48,  52,  59,  85,  91 
110,  111,  113,  115,  166,  167,  189,  190 
192-194,  219-222,  225,  226,  229 
235-237,  241,  242,  253,  254,  256,  270 
278,  322,  324,  328,  342,  361,  365,  387 
388,  406,  416,  417,  425,  428,  430,  433 
439,  444,  448,  480,  530,  556,  587,  596 
600,  605,  645,  646,  660,  661,  673,  687 
691,  697,  699,  700,  702,  708,  718,  740 
742,   745,   768,   769,   784,   817,   833,  851 


862,  8 

88,     935,  936, 

940, 

964, 

1024, 

1026, 

1046, 

1054, 

1061, 

1068, 

1071, 

1107, 

1108, 

1120, 

1170, 

1171, 

1173, 

1186, 

1198, 

1209, 

1220, 

1221, 

1223, 

1243, 

1257, 

1258, 

1261, 

1262, 

1264, 

1301, 

1304, 

1305, 

1356, 

1371, 

1416,   1425,   1455,   1458,   1461,  1486 

UTILIZATION  3,  4,  21,     106,     195,  220,  235 

236,  238,  304,  316,  484,  575,  577,  621 

686,   695,   885,  929,     1200,     1205,  1208 

1210,   1213,   1221,   1262,   1315,  1340,  1437 

WASHINGTON  72,   120,   142,   153,   191,  201,  280 

281,   284,   287,   288,  290-292,  344,  370 

385,  420,  483,  565,  849,  885,  894,  916 


955,  1017,  1059,  1072,  1075,  1080, 
1115,  1123,  1137,  1226,  1332-1336, 
1395 

WATER  78,  93,   94,   130,   131,     135,  170, 
202,  262,  379,  460,  463,  560,  562, 
667,  818,   1104,   1176,   1178,  1191, 
1270-1276,   1285,   1387,  1418 
WATERSHED  41,  559,  599,  625,  772,  803, 

1130,  1244,  1359,  1458 
WILDLIFE  3,  12,  18,  20,  21,  33,  46 
56-59,  79,  80,  90,  120,  126,  127, 
147,  154,  168,  172,  175,  179,  180, 
200,  204-207,  216,  258,  259,  270, 
277,  302-305,  314,  319,  326,  329, 
344-346,  359,  366,  371,  389,  390, 
400,  402,  404,  405,  431,  433,  464, 
475,  476,  486,  487,  490 
499,  517,  518,  520,  541 
582,  589,  645,  646,  661 
695-700,  702,  704,  719 
751-754,  758,  761,  763 
781,  786,  794,  800,  801 
813,  815,  826,  827,  831 
863,  872,  885,  886,  890 
926,  929,  936,  954,  955 
973,  999,  1005,  1007,  1009,  1025,  1035 
1044,  1063-1065,  1071,  1072,  1078 
1082,  1107-1109,  1121,  1141,  1151 
1158,  1159,  1174,  1175,  1198 
1208, 
1223, 
1265, 
1327, 


492,  493, 
573,  578, 

668-672, 

728-730, 

774-776, 

804,  807-810 
832,  850,  852 
899,  922,  925 
957,   970,  972 


1112 
1356 

201 
634 
1236 

804 

54 
144 
185 
276 
332 
399 
465 
495 
581 
688 
739 
780 


1040 
1081 
1155 
1202 
1218 
1247 
1292 
1373 
1409 
1446 
WYOMING  8 


1204, 
1220, 
1248, 
1293, 


1210, 
1225, 
1279, 
1342, 


1205, 
1221, 
1260, 
1314, 

1378,   1380-1385,  1388-1391, 
1433,     1434,     1437,  1438, 
1448,   1468-1470,   1486,  1487 
9,   11,  61,  62,  65,     66,  69, 
141,   158,   183,   185,  213,  250,  310, 
404,  409,  410,  455,  457,  475,  486, 
490,  496,  507,  522,  540,  541,  568, 
585,  586,  597,   612,   618-621,  626, 
676,  677,   685,   706,   707,   725,  741, 
755,   763,   798,   824,  883,   930,  970, 


1211 
1239 
1283 
1359 
1394 
1442 


116 
311 
487 
582 
627 
744 
971 


973,   1026,   1051,   1057,   1058,   1083,  1129 

1151,     1158,     1159,     1186,     1211,  1212 

1214,  1284,  1295-1297,  1299,  1300,  1302 
1356,   1364,   1387,   1389,   1431,  1440 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  231  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,  Utah  (in  cooperation  with  Utah  State 
University) 

Missoula,   Montana  (in  cooperation  with  the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 


